Selection of human immunodeficiency virus type 1 resistance against the pyranodipyrimidine V-165 points to a multimodal mechanism of action.
We have previously identified the pyranodipyrimidines (PDPs) as a new class of integrase (IN) inhibitors. The most potent congener V-165 inhibits HIV-1 integration at low micromolar concentrations by inhibiting the binding of IN to the DNA. As part of pre-clinical studies with PDP, we wanted to investigate HIV resistance development against V-165 and to further characterize the physicochemical properties of the compound. We selected PDP-resistant HIV-1 strains by growing the virus in the presence of increasing concentrations of V-165. The selected strains were analysed genotypically and phenotypically. Mutant IN enzymes were generated and evaluated in an enzymatic oligonucleotide-based assay for their activity and sensitivity to the different IN inhibitors. In addition, the antiviral effect of the compound on viral entry and integration was measured using quantitative PCR. Numerous mutations were detected in the RT, IN and env genes of the virus selected in the presence of V-165. Although V-165 inhibited integration in vivo as indicated by a decrease in the number of integrated proviruses, the compound also inhibited viral entry at a concentration of 19 microM. V-165 was poorly recovered from human hepatic microsomal matrix and 1% BSA. These data point to a multimodal mechanism of action. A quest for derivatives of V-165 that specifically target IN should be pursued.